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Indicators of Mercurimetry. I1I1. B-Nitroso-a-naphthol S0vV/153-58-6-5/22

of B-nitroso-a-naphthol. Table 1 shows its solubility in
borate buffer solutions at 25°. From their resulta, the
authors draw the following conciusions: The qualitative
characteristios of the substances mentioned in the subtitle
and of the indication produot formed by ihe former with
mcroury-(II) ions are very close to the corresponding valuen
of diphenyl~carbazonium (Ref 14). Consequently, the two
indicators can be regarded as equivalent in this respect.
Diphenyl-carbazonium does, however, yield a more vividly
colored product with Hg-ions (II), and is therefore more
sensitive. The latter reaction appears instantaneously,
vhereas the reaction product of B-nitroso-naphthol tends to
form oversaturated solutions with the Hg-(II) ions. Thus
diphenyl-carbazonium is to be more highly recommended. In the
course of work, the acid dissociation constant of B-nitroso-a-
naphthol (2.15 £ 0.1%2) + 1078 was established. From the data
on the solubility of mercury-B-nitroso-a-naphtholate in dif-
ferent solvents, the equilibrium constant of the indication
reaction of the Hg-(II) ions with B-nitroso-a-naphthol was 2
obtained (Table 4), and the solubility product (9.7 % 1.2).10 7
as well as the instability §8natant of mercury-S8-nitroso-a-
naphtholate (1.2 £ 0.2).107%0 yere determined. There are 4

APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000204820006-9"
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Indicators of Hercurimetry. ITI.B-Ritroso-a-naphthol 50V/153-58-6-5/22
tables and 14 references, 11 of which are Soviet.
ASSOCIATION: Kafedra analitioheskoy khimii; Ivanovskiy khimiko-

tekhnologicheskiy institut (Chair of Analytical Chemistry;
Ivanovo Chemo-technological Ins titute)

SUBMITTED: September 10, 1957
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AUTHOR: Berezin, B. D. S0V/153~2-1-2/25
— .
TITLE: A Study of Metal Phthalocyanines in Solutions (Izucheniye

ftalotsianinov metallov v rastvorakh), I, Stability of
Phthalocyanines of Some Metals Prom th Middle f the IV.
Period (I. Ustoyohivost! ftalotsianinov nekotorykh metailoy
serediny chetvertogo perioda)

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Khimiya i khimiches-
kaya tekhnologiya, 1959, Vol 2, Nr 1, pp 10~14 (Ussn)

ABSTRACT; After a survey of publications (Refs 2-18) the author states
that the thermodynamic properties of metal phthalocyanines
(upc) apparently have not yet been investigated. Particularly
interesting are the determination of the thermodynamic stability
mentioned in the subtitle and a study of the kind of the >
chemical bond in connection with special Properties of phthalo-
cyanine as an addendum, Special attention should also be

APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000204820006-9
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. A Study of Metal Phthalooyamines in Solutions. S0V/153-2-1-2/25
I. Stability of Phthalocyanines of Some Metals From the Middle  of the
IV. Period .

enter an exchange reaction im such solutions, which is
accompanied by the formation of a free phthalocyanine (Hch;

Pc denotes the phthalooyanine radical). It has remained un-
known up t1il now how far the reaction proceeds acecording to
the equation (I) in the case of the Co-, Ni-, Cu-, and Zn-
compounds. In the first part of his article the author tried

[24]

= K, It ghould remain
+72

[250°] s

constant even if the bottom phase consists of MP: and Hch.

- For this purpose the author studied the solubility of CoPc,
NiPc, CuPc, and ZnPe by the quantitative method, while that
of FePc was ascertained semi-quantitatively. Tables {1 and 2
show the solubility.of copper- and cobalt phthalocyanine. The
author found approximate values of the equilibrium constant
of the reaction of dissolution (see equation) for copper- and
cobalt phthaloayanine. At 20-70° they have the order of

to determine the relation -

7

RETE
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A Study of Metal Phthalooyanines in Solutions, soy/ 153~2-1-2/25

I. Stability of Phthalocyanines of Some Metals From thc Middle of the
IV, Period : . .

mhgnitude of 10"6 (approxmately). Further, the author provad
that in preparing pigment dyes from phthalocyanine with

Cu2+, Hiz"', and (o2t by treatment with H2804 solutions of up

to 7-8 mols/1 neither losses ococur due to dissolution nor g
deterioration of the tinge due to the accumulation of free
Phthalocyanine or of its decomposition products. The subject
¥as recommended by K, B, Yatsimirskiy, There are 2 tables and
26 raferencea,e of which are Soviet.

ASSOCYATION: . Ivanovakiy khiniko-tekhnologioheskiy institut; Kafedra anaglitie

cheskoy khimii (Ivanovo Institute of Chemical Technology, Chair
of Analytical Cheristry)

SUBRITTED: January 9 » 1958
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AUTHOR ; Berezin, B, D. -
TITLE: Investigation of the Metallic Phthalocyanines in Selutions

(Izucheniye ftaloisianinov metallov v rastvarakh),

II. Acidic-alkaline Interaction of the Phthalocyanines of
Some Metals in Sulphuric-acid Solutions (11, Kislotno=—osnov-
noye vzaimodeystviye fialotsianingv. nekotorykh metallov

v sernokislykh rastvorakh)

12

PERIODICAL: TIzvestiya vysshikh uchehnykh.zavedeniy...xhimiya..iu khimi..
cheskaya tekhnologiya, 1959, .Vol 2, Br 2, pp 165-172 (USSR)

ABSTRACT : Under the preauppoaitibn that the dissolution of stable phthalo-
cyanines in a concentrated H2804 is accompanied by the reaction:

+ - 7
(mpc)solid + 32304 <= MPecH™ + HSO4 (11)
(an intensely green acid phthalocyanine form MPcH™ accumnlating
in the solution), the author looked for gquantitative charac-
teristics 05 the gisaolgtion jrocess (I1) of the phthalo-
cyanines Cu¢*, o<t M +

y N1, Zn¢7, and of the nonmetallic phthalo-
cyanine, i.e. of thosge objecte which have the.biggest technical
importance. These characferistios have a rractical value as -

i
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olutions., IT. Acidic-al-
Metalg in Sulphuricezscid

they lead to formulas which are useful for the practical com-
putation of the dissolution of phthalocyanipe dyes in H230

(and other concentrated acids). in their industrial purificatien,
The derivation of the mentioned formulas ig baged on the fact

present in the moleculeg, They carry
g€ive +he phthalocyanines the pProperties of very weak bases,
In the opinion of %he author, this is due. to the participation
of free electron pairs of the extracyclic.nitrogen atoms in
the composition of & metalline moleonle (Ref 2), The aythor
assumes that the metallic phthalacyaninag can. only absord

one proton in a noticeable degxee..Thiaheroton considerably
vweakens the basgic broperties of the MPeH' ag it intensely
deforms the n-electron cloud of the conjugate large ring in

well confirmed by the experimental. results of the preéent papexr.
From the data on the solubility, the equilibrium constants
Card 2/4 Kypo for the reac¥ion (II)'for the Phthalocyanines of the
. ) oy

-
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307/153-2~2-4/31
Investigation of the Metallic Phthalocyanines in Solutions. II. Aoidic-al-
kaline Interaction of the Phthalocyanines of Some Metals in Sulphuric-acid
Solutions i

4 metals mentioned before as well as for T{ch' were comput}ed (1).

Tables 1 and 2 show the indices of these constants (computed
by formula 4). The pxupcévaluos keep a good constancy over

a considerable range of acidity. For a verfect confirmation
of his assumptions and computations, the author determined
the solubility of CuPc and CoPc in 16.70 m 32504 and of

ZnPc in 17.25 m H2804; It is in good agreement with %he values

computed by equation (4). So i% can be assumed that equation (4)
only applies to sto4kup %0 100% concentirations. This equation

is useless for oleum since stronger acids, such as 33302 et al

(Ref 7), are present in' it. From the experimental regults of

the present paper, one can make - theoretical conclusions which
are connected with the dependence of the MPe-solubility on

the nature of the metal. On the basis of his investigation
of the phthalocyanine properties, the anthor suggests modified
structure formulas of the free phthalocyanine and its covalent
complex salts (Fig 2). They are in good agreement with the

APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000204820006-9"
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50V/153-2-2-4/31
Investigation of the Metallio Phthalocyanines in Solutions, II. Acidic-al-

kaline Interaction of the Phthalocyanines of Some Metals in Sulphuric-acid
Solutions :
X-ray siruotural data ag well as with the chemical and phyaico-
chemical properfies o/f ¥he phthalecyanines. . X, B. Yatsimirskiy
read the manusoript, V. F, Borodkin supplied the phthalo-
cyanine preparationa. There.are 2 figures, 2 tables, and
9 references, 3 of vhich are Soviet..

ASSOCIATION: Ivanovskiy khimiko-$ekhriologicheakiy institu¥; Kafedra ana-
liticheskoy khimij )

(Ivanovo Chemica1~techn916gical.Instiiuta; Chair of Analytical
Chemistry)

SUBMITTED: January 9, 1958
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Phloroglucinol as an indicator in mercurimetry, 4av.lab, 26 12
1347-1351 60, : o (MIRA 13:1121‘)" '

I, Ivanovekly khimiko-tekhnologichesidy inetitut.
(Paloroglucinol) (Mercurimetry)
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o s/153/61/004/001/003/009
gusoo - oleo Wz B110/8203
AUTHOR: Berezin, B, D.
TITLE: Study of phthalocyanines of metals in solutions.

IIT. Absorption spectra of phthalooyanines in sulfuric
acid solutions

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Khimiya 1
khimicheskaya tekhnologiya, v. 4, no. 1, 1961, 45=-52
TEXT: To study photosyntheﬁc and biologioal reaction chemisms in the J\ )

living organism, the absorption spectra of porphyrine derivatives are

very important for their identification. In the present study, the

author uses strong sulfuric acid solutions of stable metal phthalocyanines:
chemically pure Cu, Zn, Co, Ni salts, H-‘304~A1Pccl (according to Linstead),
CuPccl15, and free H2Pc. Sulfuric acid solutions with strong sto4 of

known titer were prepared. The absorption spectra in the ultraviolet,
visible, and adjacent infrared spectrum ranges were taken at 22-24°C by
an CQ-4 (SF-4) spectrophotometer. Table 1 gives maxima and intensities

card 1/13
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Study of phthalocyanines of ... B110/B203

of absorption bands. Co, Ni, Cu, and Zn salts dissolved in 8-10 M HQSO4
are assumed to have monovalent, basic character: (MePc)dis +

+ H28042::3 MePcH™ + HSOA—. Thus, metal salts protonized in H,,SO4
solution can be studied in the speotrum for rules basing on the exchange
of metals and substituents in the complex, on charges in the central
ion, etc., The proton bound in H2504 solution to the conjugate ring

system does not change the character of electron transitions but their
probability (bathochromic shift = 80-120 my, drop in excitation energy:
infrared range 5-6 koal, ultraviolet range = 16 kcal). This, and similar
conditions for other MePc (Tables 1 and 2), is explained as follows:
n-x*(1) and © =z’ (2) transitions are possible in the Fe molecule.

In (1), an unbound electron passes from the noncovalent pair of N atoms
to the shell of the m-electron cloud of the macrocycle. 1In (2); a
n-electron within the conjugate system passes from the electron shell of
one atom to that of another atom. In Pc molecules, probably only (2)
exists, since electron spectra of phthalocyanines and porphyrines are
very similar. In metal pheophytinates, (2) is no longer possible since

Card 2/13
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the intracyolic N atoms have lost the noncovalent electron pairs by
complex formation. A o P Ty (3), and a Ty TG (4) tranaition are

likely to occur in MePe. (3) corresponds to minimum exciting energy andé
produces the longwave absorption band. In (4), part of the n-cloud
passes from the more electronegative N $o C, which produces the less

intensive, longwave band. The uc - nc' elestron transition from the

conjugate benzene system to the macrooycle system may produce the absorp-
tion band in the adjacent ultraviolet range. Due to the high autonomy
of the two systems, nearly 80 koal are required tc this end. Besides,

a transition from the macrocycle to the benzene ring, and a To -)1%

transition in the substituted benzene ring are also possible, Protoniza-
tion does not interfere with conjugation in the macrocycle, but it
strongly polarizes the n-slectron cloud by positive charge. Thus, this
cloud becomes very mobile, and may be even excited by low-energy photons.
Colors are deepened, and maxima are bathochromically shifted according
to the color theory. On introduction of metals in the Pc molecule, the
intensity of maxima drops, probably due to the formation of a perfectly

S

Card 3/13
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symmetric molecule whose n-electron system is stabilized by double
pn_dn bonds of the central ion with the addendum. New maxima are not

formed, the metal ion is not chromophorous, since the weak transitions
on the d-electron shells do not appear in the spectrum. Thus, the
nature of transitions and the ionic structure are equal, in principle,
for protonized H2Po and MePoH . The spectral shift (color change:

deep green —=» yellowish broﬁi) observed in protonized H2Pc after standing

for 48 hr is being studied riéi.'. On introduction of the covalent metal
ion, 4 o bonds of the central ion are formed at the expense of the -

completing of ion levels 5d454p2 (Coa+, Niz+, Cu2+); 4d4s4p2 (Zn2+);

3d393p2, or higher levels (Al), by electrons of unbound electron pairs
of intracyclic N atoms. Then, two simple oscillating n-bonds are
formed with the n-cloud of the addendum by the dzx and dzy electron

orbits of the metal ions unless they have been claimed by o-bonds. The
author had already established an inorease of the n-sleotron density in
the order: CuPoCl15’\'+A1PcCI < CoPc(ZnPo) < CuPo < NiPe < H,Pe. The

APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000204820006-9"
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values for the bonding strength metal - addendum, and for the position
and intensity of maxima, are likely to give similar Sequences, Table 1

shows for A . of the MePoE' the order: HyPo > *A1PoCl > cupe »
>CoPc(ZnPc) ? NiPc, which agrees well with values of the mesoporphyrine

complexes: zn°* (570 mp) > cu®* (561 my) > co?t (552 mp) 7N12+ (550 my).

Also here, the Ni complex for which maximum stability is assumed shows

the minimum value., The irregularity of znPeH' ig explained as follows:
The order of the MePcH' with respect to the n-electron density does not
agree with the order of the MePcH' with respect to lmax' since the same

n-electron density of the macrocycle may result from different fractions T
of ¢- and n-bornds, which, in turn, have different effects on the hm

shift. Also the transition intensity log & is not 8imply dependent on
electron density, Polarization of bonds of benzene nuclei and the B
macrocycle in CuPcCl15 (Fig. 5) effects alleviation of transitions in X

the macrocycle as well as between the conjugate systems macrooyclie «
benzene nuclei; maxima are bathochromically ghifted; CuPcclﬁ is green,

Card 5/13
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Study of phthalooyanines of ... B110/B203 .

£ .
CuPcCl15H+ red-brown. Desolvatation of MePecH' effects a slight change of H
n’max as well as of the absorption intensities by interaction of the "

proton with nitrogen, and, thus, a stronger polarization effect on the
n-cloud of the macrocycle. This explains the weak bathochromic shift
with increasing 32804 concentration. The latter has, however, no

influence on the position of absorption maxima, which excludes the addi-
tion of a second proton to the MePcHt, angd proves their existence as
monovalent bases at any acid concentration. In the aluminum complex
(Fig. 4), a dissociation change according to the scheme:

[E50,41-P0C S]* B50,” + [a1-Po LM% is likely to take place.
K. B. Yatsimirskiy is mentioned. There are 5 figures, 2 tables, and

18 references: 8 Soviet-bloec and 10 non-Soviet-bloc. The two refer-
ences to English-language publications read as follows: R. Williams:
Chem. Revs., 56, 299 (1956); W. Caughey, A. Corwin: J. Amer. Chem. Soc.
77, 1509 (1955).
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i

ASSOCIATION:  Ivanovskly khimiko-tekhnologicheskiy institut. Kafedra
analiticheskoy khimii (Ivanovo Institute of Chemical
Technology, Department of Analytical Chemistry)

i

SUBMITTED: ‘May 11, 1959

~Legend to Table 1: Pesition of electron transitions Aony 8R4 their i

- intensity in sulfuric acid solutions of MePc; (a) phthalocyanine,
(b) concentration H,50, moles/liter; (c) electron transitions.
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Legend to Table 2: Position - S
of main electron transitions ‘ % pouinie t nym v : '
in solutions of MePec in nepexonn B A
a~-C, H,Cl; (a) electron p ®rano. 2 ;
10°7 ' qHANKE ‘maxs myu -
transitions, (b) phthalo- -
cyanine., : H,Pc 700 | 665 | 605 | 350 .
: ' , CuPc | 680 | — | 614 | 346 é
. NiP¢ 676 — 602 | —
CoPc '} 672 — | G604 —
ZaPe . [ 6f0 | — | 604 | 318
__Cl"Alpe | 691 | — | 622 | o0 ~
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1 Legend to Fig. 1: A‘bsorption
.1 spectra of CuPe and HaPo;
(1)»CuPc in 18 M HyS0,;

(2) CuPe in 15 ¥ HyS03

(3) cure in u-C__H_Cl;

. 1077
(4) HyPe in a=C 01
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o Legend to Fig. 4: Absorption
-+ spectra of HSO,*AlPcCl; .

| (1) 1g)1e'm Hy80,; (2) in
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Legend to Fig., 5:; Absorption ' -
spectra CoPe and CuPecCl

(1) CoPe in 18 X H,S0

4’
(2) CoPc in 15 A H2 4
(3) CuPcCl15 in 18 i H,SO

1(’

4°
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Metal phthalccyanines in solutionse. Pert 4: iffect of the
central ion charge mad of substituted derivatives on the
propervies of phihzlocyanines. Izvevyseuchebe.zav, jkhin,d
khim.tekh. 4 no.3:379-386 161, (' IRA 14:10)

1. Tvanovskiy ihiuiko-tekhnologicheskiy institut, kafedra
analiticheskoy khimii, . B
(Fhtbnlocyanine) -
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Stability of metal phthalocyanines in solution. Zhur.neorg.khim.
€ no.12:2€72-2€79 D '6l. (MIRA 14:12)

1. Ivanovskiy khimiko-tekhnologicheskiy institut, kafedra anzliti-
cheskoy khimii.

(Phthalocyanine)}
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AUTHOR: BereZin) B. D.
PITLYE, 5tudy of the stability of phthalocyanines of metals in
solution

FWRIODICAL: Zhurnal neorganicheskoy khimii, v. &, no. 12, 1961, 2072-2679 )

TEXT: The author studied less stable phthalocyanines of metals by the
solubility method, and stable cones by means of isotopic exchange. Tae
decomposition of legs stable Pc follows the reaction MPcsol+2H50+=H§:+H9Pg°i;
An exact MPc addition was sheaken with H9804, HCl, or HClU4 in the thermostat

RPN - o + : . : ; . \ .
at €7 + 0.2°C. Hext, the Ag content in the filtrate was nephelometrically -—
2+ 3=

determined as 4gCl. Hg ' was determined witn diphenyl carbazonz, va” was -
e i . . . 2+ 2+ 2+ Z4 i
detersined as rhodanide in an HNO5 medium, Mg, CTa ., 0377, and b Ve
tz1lonometricully determined by means of eriochiome black. Thne separation

card 1/§ q
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of Be2+ from MPc proceeded more slowly than that of Mg2+ and cther ions of
3+

ol

less stable Pc except for Fe” , since the rates of its hydrolysis at zﬁou

U
in 17.70 send 15.40 moles of sto are 0.095 r 0.GGE hr and

4

respectively. To study the stability of stabvie pPo, Juic

.

1,40 + 0.06 nr!

*_ o . , . e :
«nd ZnPc were formed Trom an alcoholic anhydrous scluticn of Uou:i -40,

y

Zn012~65, and Lich in absolute alcohol. They were mixed by shaking with

eyual amounts of titrated H,,SO4 (1 - 8 moles/litar), at 25 or 509¢ and tre

activity cf the solutien was determined after centrifuging. Tiae ectivity
of the deposit was-20,000 pulses/min. A known volume of a Co°' salv

dissolved in sto of the -same concentration (17.20 moles/litar} was added

4
to sulfuric Pc sclutions of Al, Co, Ni, and Zn contcined in & dulb.

Hydrolysis was conducted according to hIPcH+ + HZO«-:,-H,’O+ + MPc_ ..

-

Reprecipitated dried MPc was dissclved in concentreted H,SG,, anld tne
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agtivity of the solution was determined (Tuble 3). Irreversibility oi

(1) in acid aqueous solutions may be assumed on the basis of examinataons

by the usu=l solubility method of the dissociation of less stable rc of

Mg, Ca, Cd, Hg, Ag, Pb, and Fe. Even with the stable compound ClFerc,
complete "washing out" of the metal with 1 mole of acid occurred after

8 - 10 days, with MgPc and PbPc it occurred after 40 - 50 hr, with AgiPe
after 120 hr, with HgPc and CdPc after 12 - 15 hr, and with CaPc after

2 - 3 hr. The rate of washing depends on the type of central ion. It
increases as the acid concentration increases, but it is gquantitatively
indevendent of the H ion concentration. It probably depends on the

different rates of rupture of the donor - acceptor bond between metal

and addendum. Presumably, it is the higher the lower the covalent

character of the metal - addendum bond. It is due to residual basic ,
properties of inner-cyclic N atoms of the macro-ring, since the basic V/
properties of the addendum decrease as the firmness of the 6 -bond of -
metal - nitrogen increases. As regards filling of the hybrid orbit of

the metazl ion by electron pairs of nitrogen, the following seguences of

D ) ]
bond firmness are given: Fe3+> Ag+>Mg2+, Pb2+/\ ca ", Hg"?) ca“t. he

Card 3/'4.(
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author studied the isotopic exchange of Coz+-60 with Pc of Co, Wi, Zn.
and Al dissolved in 17.20 moles of HZSO4 following the eguetions

* 2 Fl+ #d+

-

') ‘)‘

; o ,
HpeH + 28" - H?PcH+ + 7 (28) and H2PCH+ + Ce™ = €o°7 = Corew’

(
#lthough insoluble HZPC and hydrated cations unable to penetrats ihrough

the Pe "window", are not formed ir (2a) and (2b) as in (1). b cun
separate from (2a) and (2b) due to the slow-rate process. The auther
thanks N. I. Sosnikova for help with the experiments. There zre 3
figures, 3 tzbles, and 22 references; 12 Soviet and 1C non-Soviet. ine
three mest recent references to English-language publications read as
follows: B, West., J. Chem. Soc., 3115 (1957); D. 4tking, C. Garner.

Jo Amer. Chem. Soc., 74, 3527 (1952); W. Caughey, 4. Corwin, J. Amer.
Chem. Soc., 77, 1509 (1955)

ASSOCIATION: Ivanovskiy khimike-teklinologicheskiy institut Kafedra
analiticheskoy khimii (Ivanovo Insiitute of Chemical
Technology, Department of snalytical Chemistry)

Card 4/'L(
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AT e

AUTHOR: W.

TITLE: A study of metal phthalocyanines in solution. V. The ,
stability of free phthalocyanine in sulfuric acid solutions

PERIODICAL: Zhuraal fizicheskoy khimii, v. 35, no. 11, 1961, 2494 - 2499

TEXT: The stability of free phthalocyanine (Hch) in 32504 solution was
studied, Experimental procedure: Free H2Po is prepared by treating y//
Nach with 96% H2804 and introducing the mixture into ‘an ice-bath prepared ‘

from distilled water. To remove impurities, H2Pc was heated with acetone. ‘
The stability of the HzPo macroring was studied using weighed portions of

Hch and various 32804 concentrations. The optical density of the

solutions was measured at regular intervals on a KM(KM) spectrophotometer

(N = 520 mp). 12.5 = 1765 M H,80, solutions were used for the investiga-

Card 1/5
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tion, The decompoésition of Hch in acid solution yields the same products

as are obtained by its oxidation (phthalimide and ammonium salts)., The
influence of atmospheric oxygen and light (using a 1000 w bulb) on the /
decomposition rate of H,Pc was also studied. Evaluation of the measure-

ment results showed tha% the decomposition rate of H_Pc increases with -

increasing 32804 concentration up to a maximum and tien decreases rapidly.
A 17,65 M 32804 solution -still gave a distinct H2Pc speotrume. Graphic
evaluation yielded the linear function log(co/c) = £(t), (¢t = time), where
<, denotes the intial HZPc concentration, and ¢ the concentration in the
course of the reaction. Therefore this function follows the kinetic
equation -(de/dt) = krcnch (2), where k= hydrolysis rate constant. The
characteristic decomposition reaction of Hch in H2304 is assumed to

involve the participation of H50+, since the H30+ concentration changes in

Card 2/5
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i the same way as the decomposition of Hch. According to Hammett, the
' B,O" conceniration may be caloulated as follows:

HSO,

. B = corst + log H—zgt (3), where const = -8.56. It was found experi-

mentally that the H50 concentration and kf paes' through a maximum at an
l12804 copoqn‘tration of 14 - 14.5 moles. The author assumes the reaction
H?_f’cﬂ" + BHT% HzPoB4 4+ Continuous uptake of H' leads to rupture of /
the macroring which in turn results in further hydrolytic decomposition

of the .Hzrd : [(08H4N2) 456]4" 8H2Q 4083502N + 4NHZ + H, (4). To deter-
mine the reaction order of the hydrolytic decomposition of H2Pc, log kr
was plotted versus log H3O+. Thus, the author obtained the linear '
function log kr = log k +'n log H3O+ (5), where r. = 5 for H2804(16

mole:a/liter-;md n = 4 for HéSO4 16 moles / liter. From (5), k_ was
Card 3/ 5 .
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celculated and found to be 1,12410"4 pr~? which inserted in Eq. (2) y//
' dngP'O“ N -4 4 . )

yields ~: = 1120107 ¢ ¢y o+ (6). Reaction (4)s in which z
T B, Pe®H,0

4 prdto;é ;,-parficipate, is assumed to involve the shifting of 2 electrons
from fthg.Hch macroring to 2 protons with evolution of H2 gas., The

hydiglytic ‘decomposition of B,Pc is not affected by 0, or light. At

IHQSO-K =< 16 moles-.the rate of solution of H2Pc is smaller thap t+s rate of

hyard%géigﬂébﬁi§atﬁ§he‘reaétion does not reach equilibrium state, At
52804'_‘._ 17 moles the rate of hydrolysis is smaller so that an equilibrium

7 L -

| H2804752Pcﬂ + HSO4 is given by - log > H2804
+8.56+ N. I. Sosnikova assisted in the. experiments. There are 4 figures,
2 tables, and 11 references: 5 Soviet' and 6 non-Soviet. The three most
recent references to English-language publications read as follows:
P. Barrett, C. Dent, R, Linstead, J. Chem. Soc., 1719, 19365 L. Hammett,

is reached after 1 - 2 hr. It may thereforg be assumed that in 17 - 18,8
[H Pc] = 1.67 + B_

Card 4/5
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. Chem, Revs., 16, 67, 1935; W. Caughey, A. Corvin, J. Amer. Chem. Soc.,
11, 1509, 1955. :

ASSOCIATION: Ivanovekiy khimiko-tekhnologicheskiy institut ( Ivanovo
Institute of Chemical Technology ) -

SUBMITTED:  March 16, 1960

fee

i
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Metal phthalocyanines in solution. Part 5:5tability of fres

phthalosyanine in sulfurie acid solutions, .Zhurefiz.khim,

35 10,11:2494-2500 N. Y61, (MIRA 24212) ¥
1. Ivanovskiy khimiko-tekhnologicheskih institut. '
(Phthalocyanine) :

X B
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$ %700 /

AUTHOR» Beregzin, B, D.

TITLE: Methods of investigating the stabtil:;y of phthalocyanine

complex compounds
PERIODICAL: Akademiya nauk 885R. Doklady, v. *4i, no. 2, 1961, 353356

TEXTs The dissociation of metal phthalooyanines which is only noteworthy
in proton e0id media was studied in this paper: HPcs + 28" « llz+ + !izl’o.3
(2); upoE + 25" nzpoa* + N%* (2a), where Po is the bivalent anion of JK/

tetrabenzo tetrazaporphin (phthalocyanine); and .1;[2+ is a metal ion.
Procese (2) tekes place in solid phase, and (2a) in H.,so4 with a oconcen-

tration of more than 8 moles/liter. Processes (2) and (2a) were found to
be fast and irreversible with unstable phthalocyanines, 1. e., with those

formed by cations of alkalim, elkeline earths, 332*; Cd2+; Pb2+., u32+,

2+ + 2+ 3+ 2+
Be ', Ag ; Fe" , and those containing 8b’", ¥n“ . and Sn“*. The conversicm

Card 1/§ <

APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000204820006-9"



"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000204820006-9

30702

‘ , 5/020/6%/141/002/013/027 -
Methods of investigating... B103/B110 :

of stable Po formed by Cu®*, zn%*, co?*, mi%*, r?, pa2*, ¥4, 112,
and partly Sn01§+, according to Ege. (2) and (Zz) i3 hardly noticeable.

In aqueous; acid media, stable Pc dimsociate irreversibly acoording to (2)
and (2a). Despite & marked ionic dissociation in scid media, Po cannot be
characterized by the equilibriunm constant of (2) or (2a). 1In those cases
where it is difficult or impossible to determine the irstability constant,
or where the binding energy between metal and addends cannot be measured, X
it is possible to apply, among others, the zzthod of determining the rate
of metal separation under the action of acids (Ref. 10. see below). This

method was tested on Pc complexes. The forms of F: existence in 32804
at various temperatures, and the properties of 32804 as solvent were gtudied

in preliminary experimenta. In an earlier s+ udy (Khim. i khim. tekhnol,

2, 165 (1959)s 4, 45, 379 (1961)) the author jroved that Po in concentrated
H2504 at normal temperatures behaved like moncacid bases:

WPo_ + 32504&‘:3 MpcH' + 32804 (3). Table 1 gives equilibrium constants of
Eq. (3) at'25-°c. Those of industrially important Pc are giver in Table 2,

Card 2/6 &
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Since the constants remain unchanged at all temperatures, oconcentrated
32304 is an ideal solvent. Thus, the ratio of activity coefficients of

the reactants in (3) also remains constant, and the reaction product,
(MPOH)HSO4, is completely dissociated. MPcH' predominates in sulfuric

acid solutions. The equilibrium constants pK of reaction (3) allow con-
clusions as to the formation and durability of o- and n-bonds, the
stability of MPc, the existence of an excessive charge on the central ien,
and the induction effect of the substituents in the venzene ring. The
effect observed is an endothermic one which decreases with increasing
solvation ability of Pc, either because of the ability of additional co-
ordination of the central ion (ZnPo, ZnPcCl), or due to a charge of the

central ion (+A1PcC1), or the polarization of bonds in the chlorination of
benzene rings (CuPcCl15). Pc disintegrates in sulfuric acid solutions

and is completely hydrolyzed on the macroring. (j{ ’
¢ + + + *

B, (CgH,N,) E'] + 68,0 + 3H'—54CgH0,N + 4N, + K, The coloring of

MPcHY and HZPcH+ disappears. All unstable Poc were found to hydrolyze in

carad 3/ £
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the same manner as free Po., The hydrolysis of HchH+ is complicated. The
hydrolysis mechanism of stable MPc was studied with the most unstable MPc:
(HSO4)28nPc. The hydrolysis also follows the equation W = s " (1),
The limiting stage in unstable Po, however, is the hydrolx_s__is of the ‘
HchH+ macroring, whereas in stable MPo it is the metal separation (2a).

Thus, four coordinate bonds between metal and nitrogen are ruptured. The
hydrolysis of stable Pc is only noticeable, at 100 - 120°C. As to the
readiness of separationofthecentral ion in Pec, the metals form the order

V9> 202 > 002D 0o D% >pa®* > pt2*. At the same time, the basio
properties of the four N atoms of the rings participating in (2) and (2a)

-are increasingly neutralized. APt-2+f has thi highest stability, but-also

(HSO4) AlPc is very stable. The above order reflects the stability order
in porphyrin complexes;: Ba2+> Mg2+> Mn2+> Fe2+> 20t Cu2+> Coz"“)Niz‘F)sz'.
There are 6 tables and 18 references: 12 Soviet and 6 non-Soviet. The
three references to English-lenguage publications read as follows;

Card 4/f 7
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Ref. 7: R. Williams, Chem. Revs, 56, 299 (1956); i~f. 10s W. Caughey,

)
A. Corwin, J. Am. Chen. Soc., y 1509 (1955); Ref. 163 N. Deno, R. Taf$,
J. Am. Chem. Soc. 76, 244 (1934 -

ASSOCIATION: Ivanovskiy khimiko-tekhnologicheskiy institut (Ivanovo
Institute of Chemical Technology)

PRESENTED:  June 23, 1961, by A. N. Terenin, Academician
SUBMITTED:  June 22, 1961

Table 1. pK of the equilibrium constants of reaction (3) of stable
phthalocyanins at 25°C.

Legend: (1) Phthalocyanin, '

' Table 2. Temperature dependence of pK of phthalocyanins in 82804. |)< :

Legend: (1) Temperature, 60; (2) pK of phthalocyanins of metals.

-

Card 5/¢ &
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Romarks on the article by I.L.Eukhtevich ®On chemical stability
of A-and P-phsophytins of copper and zinc. Ukr,khim,zhur. 28
10643532-534 162, (MIRA 15:8)

1. Ivanoiakiy khimiko-tokhnologicheskiy institut.
(Pheophytins) '
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the nature of the central ion on the strength of the phthalo-
cyanine macro-ring in sulfuric acid solutions

- ' B101/B108

s /

% AUTHOR1 Berezin, B, D.

1

%, TITLE: Study of metal phthalooyanines in solution. VI, Effect of
]

{

FZRIODICAL: Zhurnal fizicheskoy khimii, v. 36, no. 3, 1962, 494 - 501

! _TEXT: The stability of the compounds MPc of phthalocyanine (Hch) with

cu2*, Ni2*, CoZ¥, zn*, sn?t, sntt, m’*, vo2*, ca?*, pv2t, ug®t, Agt, Fe

as well as of the chlorinated compounds 01151’00\1 in 12 - 17.7 mole/.liter

‘H,80, was ihvestigated at 25 - 6500. The compounds can be divided into two

H 2 4
i
; groups: (1) stable compounds of Cu2+, C02+, N12+, Zn2+, A13+, V02+, which

displayed no noticeable dissociation at room temperature, (2) unstable

compounds of M32+, Cd2+, Ag+, Pb2+, Fe3+, Sn2+, Sn4+. The stable MPe's

and 0115Pc0u had very small constants of hydrolyzation rate (x ~10~4 per

i
!
' ]' Card 1/3.

3+
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hour) at room temperature even in diluted H2804. The unstable MPc's had
constants of hydrolyzation rate different from that of H2Pc (0.13710.008

per hour).'..by one order of magnitude, Unlike the unstable NPe's whose Spectra
show only the absorption bands of HePoH', the stable MPc's displayed absorp-
- tion bands of their own. Hydrolysis proceeds ag MPc a * H250 S MPcH* .
: - + + V2 . 24 + 8 o4 V3 /}‘
+ 32504 (2); upcH™ + 2350 ———)Maq + HyPoH™ (3); HyPcH* + 3H,0 + 5H,0 —2» W
decomposition products (4). For stable MPo's, the reaction (3) is limiting,
LI e T Cai ke - 2
which proceeds acoording to -dCMPc/dt.' kMPchPcOHBO+i while for the unstaie

lPc's, the reaction (3) proceeds rapidiy and the reaction (4) slowly. For
that group the kinetic equation: ag found for HyPe is -dey, /at .
- kHchcMPc(’fi;O*‘ For thg hydrolysis of HZPo in 17.7 M H2804 the+activi- ‘.
tion energy was found to be 19,500 oal, for the reaction 012$nPcH + 2H L -
=~ HPeE" + 50tV 4 201- 1t was found %o be 21,700 cal. The assumptions made
_Card 2/3

T e e el e i+ et ot 4+ e .

6_9"
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, 1 by w. Caughey, A. Corwin (see below) about the mechanisp of decomposition
e "1 of metallie ethioporphyrine complexes are called €rroneous, fTherg are 7
i Tigures, 3 tabl ¢ "4Soviet ang 5 non-Soviet, The four T
i most recant referenceas

to English~languago Publications reag as follows;

LW, Caughey, A. Corwin, J. Amer. Chem, Soc., 77, 1509, 1955; P, Barrett,

D. Frye, R, Linstead, 4. Chem, Soc,, 1157, 1938; J. Anderson
4. Oook, R, Linstead, J. Chen,

s B, Bradbrook,
Soc., 1151, 1938; p, Barrett, R, Linstead, ) .
Fo Rundall, G, Tuey,’s. Chom. Soc., 1079, 1940, 'l

ASSOCIATION; Ivanovskiy khimiko-tekhnolog cheskiy institys (Ivanove Insti-
tute of Chemica} Teclmologyg-1 ' ‘
| SUBMITTED,

May 25, 1960

- 00204820006-9"
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Somo properties of platimm and palladium
pﬁ:léalocyanines. Zhur.neorg.khim, 7 nb,11:2500-3506
N- 2 (MIRA 15:12)
latinum compounds) (Palladium compounds )
(Phthalocyanine)
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EBRRZIN, B.D.

Thermodynamic characteristics of phthalog '
8
;c%gz solutions, Zhur.neo;'g.khim.p7 no.ll:y;?iogf%g sulfurie
. (MIRA 15:12)

1. Iyﬁaovskiy khimiko-tekhnologicheskiy institut,
(Phthalocyanine) (Sulfuric acid) (Solubility)
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BERBZIN, B.D.; SOSNIKUGYA, N.I,

Synthesis and properties of oamium phthalocyanine, Dokl. AN SSSR
146 n0.3:604~607 S 62, (MIRA 15:10)

1. Ivanovekiy khimiko-tekhnologicheskiy institut. Predstavleno
akademikom A.N.Tereninym,

(Osmium compounds) (Phthalocyanine)
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Physicochenical properties of phthalocyanine pigments, Part 11
General characte

{ ristics of phthalooyanina, Stability of solid
pigments during acid treatment,

Izv,vys.ucheb,zav,;khim,1 khim.tekh,
6 1no,5:8,1-846 163, (MIRA 16112) :
L, Ivanovskly khimiko-tekhnologicheskiy institut, kafedra anali ticheskoy )
Khimii, 4 -
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{ PIPLIEs

——

Solubility of phthalocyardres in ohlorosulfonic acid ard oleun

SOURCE:s Zhurnal prikladnoy xhimii, v, 38, no. 6, 1963, 1181-1186

, TOPIC TAGSs phg\'ap'iocyanine, oleum, chlorecsulfonic acid

. ABSPRACT: The application of therm

' eyanine dbehavior in sulfuric acid and also the funotional propertiea of ths ncid-
ity in the occrcentrated solutions of stron

g€ aclds, permit the calculations of the
80lubility equilibdrivm of phthalocyanines in chlorosulfonic acid and oieum, It
1 8180 ovaluates tha maomiinde Af emdetitsa.. -a . -

-
c/;ata obtained from the study of phthsloe
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/
" limited by the aoludllity of proton accepting phthalocyamine salts, This solubile
“ 1 4ty is not Possidle to determine, Hovever, it must be Very large since it has
8 large dislecirie constant and the acidic malts ars highly soluble in this

Ce th_e}r equllibriun
8b temperatures, Orig. art. has:

B
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' mm Syzthesis and properties of rhodiﬁ phthalocyantn | J/g/ |

SCURCE: &N sssR, nokledy*, Y. 150, no, S, 1953,'1035-1oh2 |

- TOPIC TAGS: Synthesis, broperdy, rhodium phthalocyanin, acid-stable rhthalocyanin |

-rhodium phthalocyanin {
; ; {ESO sub 4
plus 3, Os Sup plus 4, Pt sy plus) gfplfé :i;s;fi:t;on, saitbriun sonetant, Rh swp

1852 i
> 604} on acia . stable phtha) , {anhydrons trivel.
ent rhodium chl e
fgrm rhosuum phthalocytmin; Purified fronm o ot S ﬁrozid:
the compmx(‘XHSO Sub L) Rh Pe was farmen &Sf:to:ne and fram 961 H sub 2 o m h o

At e 3T

ABS; Supplemenuing earlier work of B Berezin and N SOS!likOV’E DAN ’-15
A} . ( 1
14 2

APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000204820006-9"



"APPROVED FOR RELEASE: 06/08/200 CIA-RDP86-00513R000204820006-9
ey et (T S T e e Yion ﬁ;&mti‘“ L0 ol ez ide ==
“4he complex'V —Otyanin; -purified , ~=-s WiLh-cooling for & wrs, to !
diss%%x' : fran Hsuw 2sp sub,h,

APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000204820006-9"



"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000204820006-9

-

f‘kccmszom NR: APL025263 §/01.53/ 63/ 006/ 006/101.6/102).

EAIEHOR: Berezin, B.D. .
! TITLE: Physico-chenmical properties of phthalocyanine pigments e
: 2. Processes of dissolving phthalocyenines in sulfuric acid and its derivatives

’gggim IVUZ. Kniniys 1 Khimicheskaya tekhnologiya, v. 6, no. 6, 1963, 1016~
. . : |

{ MOPIC TAGS: Phthalocyanine pigment > bhthalocyanine, sulfuric acld, phthalocyanin.e i

| dissolution '

l ‘

A'BSTRACT Under industrial and laboratory conditions » Phthalocyanine pigments

! containing metal are mostly obtained using dry methods. For this purpose, the

i metals and their chlorides or oxides are coalesced with the phthalocyanine ‘or with |

@ mixture containing phthalic anbydride, urea and a catalyst. The reaction product’. .

! is an extremely complex mixture. The chemical activity and thermodynamics of the ;

! reprecipitation processes of industrial fusions of phthalocyanine from solutions of

{ sulf ur, chlorosulfonic ecid and sulfuric acid.are examined. Based on a '

i, previously given thermodynamic ration (F. Baumann et al. Angew. Chem. 68, 133 s
[Cord 1/2 : e ‘ :
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{1956) a theoretical analysis of the process of reprecipitation of phthalocyanine

{ pigments (primarily in the' ‘example of CuP¢) was conducted. Optimm conditions

i for their solution and sul £ uric acid consumption required for the full solution

! of pigments are found: Values for sulfuric acid consumption gkilogrem) needed for

' the total solution of 100 kg. pigment of blue phthalocyanine (calculated for ‘pure

f‘CmuPc:) are given for 10 and 50 C. It folldws from the data, that in the process

! of reprecipitation of pigment from stoh solutions with less thm'%%:concentrations
ronly a small part of the pigment is exposed to the gsolution and consequently is
| converted into d-form; & basic part of the Plgment to microcrystal degree, 1s in

B-form. Orig. art. has: L tables.
' | ASSOCTATION: Ivanovskiy khimiko-tekhnologicheskiy institut (Ivanov Chemical ' L
, Engineering Institute); Kafedra analiticheskoy khimii (Department of Anslytical
Chemistzy) - E S ' - v
SURMITIED: 020ct62 *  * DATE AcQ: 10Aprék ENGL: oo B
SUB CODE: CH " No. REF. SOV: 00~ ormmm: 002 B
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BERE?IN) B.D. | R

Dui;sociation Idnetics ~of atﬁ'ble metal phthalocyanins: i

scid solutions, Zhur, fiz, khim, 37 no.ll:aﬁm‘ ..1;16;111'111’10
) (MIRA 17:2)

1. Ivanovskiy khimiko-tekhnologicheskiy institut.

(AR
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BIREZIN, B.D.

Physicochemical properties of phthaiocyanine pigments. Part 3:

Breakdown .of pigment molecules in acid solutions, Chromaticity -
of phthalocyanines. Izv.vys.ucheb,zav.;khim, i khim, tekh, :
7 no. 1:111-117 '6-/50 (MIRA 17:5)

1. Ivanovskiy khimikc-tekhnologichaskiy institut, kafedra
analiticheskoy khimii,
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i AUTHOR

| | ACCESSTON NR: APLOL1680 .- - - 8/0153/61,/007/002/0202/0206 Vi
" | TITLE: Electron absorption spectra and stability of monotypic cofie - ¢ |
T plexes L S o RS

: v
ﬂm&}z&_

SOURCE: IVUZ. Khimiya i Khimicheskaya tekhnologiya, v. 7, no. 2, = -
" 1964, 202-208 | ’

‘TOPIC TAGS: slectron absorption spectra, spectral band shift, cyeclic : °
pi-ligand, phthalocyanine, porphorin, coordination complex, tetra- i .
phiFyl-porphorin, sigma bond strength, Pi bond strength, hypsochromic .
shift co : - . ~ S
. 7 ’ . [
ABSTRACT: The relationship between the stability of complexes and ,
the position of their absorption bands was investigated by examining .
in detail the shift in the absorption band in cyclic I -ligands .
with phthalocyanine and porphorin upon coordination with different
metal ions. The shift in the long wave bands of the spectrum of - -
phthalocyanine (Fig. 1) on complexing with Cu in « ~chloronaphthalene
is attributed to the s+ transition. In oy p ¥ 6-tetraphenylporphin :
c(-F;igi'/Gz) bands II and IV arecaused byn-»y* transitions while the'3 |
Qar: . PR . L .. ) . . poon Tt
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:‘»remaining bands are caused by?h*?r* transitions. In a series of
| divalent cations the short wave shift increases in proportion to

the stability of the complex; the shift with tri- and tetravalent

j-cations is still greater. However the magnitude of the hypsochromic
shift does not correspond to the stability of the complex. Thus P

it was shown the shift of the primary absorption band of the electron’ .
spectra of the w-ligands depends not only on the strength of the ¢~

band but appears to be also a function of the nature and strength . : e
o the m-band, of the magnitude of the effective charge of the cen- ' i
tral ion in the complex, and of the geometric factor of the distort- o
ion of the ligand of the Tr-system upon coordination. All of these

electronic and structural factors have a different effect on the - !
strength of the complex and on the electronic equilibrium of thes- | -
ligand. It is therefore indicated that the spectral criterion used
in foreign works (i.e., the greater strength of the complexes with
organic w-ligands results in the greater hypsochromic shift) has =
very limited value. The energy equilibria of the complex, cation . ‘
and cyclic w-ligand are shown schematically in Fig. 3. Origs art,: .-
hast 2 tables and 5 figures. - 4 R . DEERE
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fig. 1
Skeletal formula of phthalocyanine and its absorption apectra. 1--copper phthalo- ~*
cyanine in 18 M HgSO4; 2--copper phthalocyanine in ~chlornaphthalene; 3-—metal-

free phthalocyanin2 in chlornaphthalene
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Tetraphenylporphorin and its absorption spectra. ---metal-free;.. .. c0pper

complex with benzene (I 1, III, IV V--absorption band numbers) .

-';'

Outd 5_/8 B

APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000204820006-9"



"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000204820006-9

!
..... T : S . : s f

© ACCESHION NRt AP4041680 . o mwctoswer 03 - [

Py o g '41
, e at
I S .
{ N g B ; ' ' ts O Epens
TR . 2 Pl I I B L
t} N . l ) »f s_‘ 6‘!; l' ] ) -.: - ., » . : : o ‘ ‘ - ‘. ; B ‘
. - ———‘\ “‘-*_ N ' e N N - - 4 -
1 . \ d e : ia: .o % L . :
‘ .‘ ) ) '. ) _A“‘- [ ) R Ai R - P :
1 - . H 3 md! : R EEN P
1 ’ - Kamuon I:muon kaw,m' 'ﬂunm?
- - s ' | Bnane '
: - Complex | l1gand v
»C.d'con Gprip |- P pix ‘

‘Hm» aw ‘Bh ’;-D4h fu'l' - ) - :' o ._ " ".
o fig. 3 | o |
Arrangement of energy equilibria of complexes with cyclie “~ligands
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. BEREZIN, B.D.

(IPEN
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Synthesis and properties of gallium phthalocyanines, Izv,vys.ucheb,
zav,3 khim,1 khim,tekh. 7 no.6:1982-988 16/,
: (MIRA 18:5)

1. Ivanovskiy khimiko-tekhnologicheskly institut,kafedra
analiticheskoy khimii,

o
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} ACCESSTON NR:  APLOHSTS . " 8/0076/64/035/00b/0850/085T |
i . | AUTHOR: . Berezin, B. D. (Ivanowo)
'TITIE: The mechaniem of dissociation .of metalphthalocyanines | .

| SOURCE: 2humal fizicheskoy khimii, v. 38, no. k, 1964, 850-857

g %ggzic mc:st1 : metal phtthal.i ;onyanin:, dissociation, mechanism, dissociation rate,

;e vation energy, activa eatropy, metalphthalocyanine hydronium ion complex,

-, ; trimolecular reaction . ot , TR
| | ABSTRACT: The dissociation rate of stable Co, Ni . AL, Ga, Os! )bt .
I » » y UG, B(IV),, Rh(III)phth&lo-
i cyanines in sulfuric acid solut: in the 100-160C
§ rax oquation range wag :Investigajbed. Tha

i ) , - dckpeu;hm T

i | g— dt ﬂ‘Akp.c.chﬂw:’.o‘,n n

X o ’ ' v S
. :{where CMPeH* 18 the concentration of the phthalocyanine \ o

s roton in soluti

*:found to obtain for the d:l.ssqciution of the metalphthaloc;ames mgm:g)o?:he_ )

¢ i
i i ’
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“/|'nature of the central atom. The dissociation of metalphthalocyanines (MPc) in
|;8aueous proton-containing solutions 15 irreversible: MPCH' + 2Hy0 —e M. +-
| " !iHgPcH', - The entropy and energy of activation of this dissociation reaction were
doo éfgcalculated. It was auggested that in the process of the trimolecular reaction the
| ¢ 1'activated complex (MPcH +2H 4

1ithelr strong mutual

worke"sss "I thank prof. K. B, Yatsind rak for dis- o
.Orig. art. has: 3 tables, 6 figures and 7 equations.
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e

MI‘nt’érr;lation between the stability and kinetic characteristics of
phthalocyanine complexes, Zhur. fiz. khim. 38 no.2957-2961 D 64,
(MIRA 18:2)

1. Ivanovskiy khimiko-tekhnologicheskiy institut,
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SEREZIN, B,Luy SQSNIKOVA, NI,

Kinstics of the formation of wetal phaophytinates,

analoegs of

ehlorophylls Zhur. fiz, khim, 38 N0e511216-1222 My 64,

le Ivanovekiy khimiko-t 1 (MIRA 18:12)
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: Poligrafiches Mater ..-~ -
04slogpros, 154D, Idye laly.. (Polygraphic Msterials)...Uchebnik...Moskva,

304 Pe Illus,., Disgrs.
Bibliographies at end of chapsers.
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_ principles of Polygtaphic
materials, applicable for courses in studying material used for po]ygraph]iigprgduction.
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The attaching {or comenting on} of la'l‘.ﬂ‘ cliches. I,
1048, No. 3, g2

1. B L doligraf. Proisvedsive

(‘i‘#ﬁu Yeutr. lﬂs. 204-3,~The following udhesives are
recommended for cementing on typographic plates of poly-
vinut chloride plasticired with dicthy) phthalate: (4 feather
tor bone glue with W% glycerot, (2) a 10-18%% polyviny!
chlarhde solit, of the type PRI in dichkoenethane {(which i~
better), (41 carbinol xirup with (0, 1-0.23% Bdgeright as
tabilizer and 2-3% benizoy! peroride or 1-2% HNO, as
cataly@t (which is sill better ), (4} a 10-15% soln. of rubber in
Senzene, and (5] friction tape. M. G. Maure
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}E{Poggraghic Prescription Book)
oskva, Gos, Izd-vo "Iskusstvo®, 1953, - 311 tab
Bibliographic footnotes. ’ 2+ 4L p. table.
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(Lithography--Metal rlate processes)
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BEEZZIN, B.I., kandidat tekhnicheskikh nauk,
AT DENR RTINS

Printing properties of paper. Bam.prom, 28 no,8:12-15 Ag '53.

(MIBA 6:7)
(Paper)
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BEERIN, Borig Ivanovich; 2AGARI rovna
; ZAGARINSXAYA, Lyudmils 41 ; ZAREHINA
Yoo » Vol tekhﬁ.x‘ed. 5 Meksend ' ’

[Printing matertals] Poli
grafichesk:
izd-vo “Iskusstvo,® 1955, 618°p:' '
(Printing machinery and supplies)
(Bookbindlne—-.!quipunt and supplies)

e materialy, ,Hoskvé. Gos,
(MIRA 12:3)
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MZII. B,I., kmndidat tekhnicheskikh nauk,

Kinds of coated papers for ﬁh
no’.’lO;ZO—ZI 0'55? e printing_ industry, ?umpr;ngo
" (Paper coatings)
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